Background and Purpose Few studies have evaluated the factors influencing or predicting long-term survival after stroke in an unselected series of patients in whom the underlying cerebrovascular pathology is clearly defined. Moreover, the relative importance of risk factors for stroke, including sociodemographic and premorbid variables, has not been described in detail.
R enewed interest in case fatality and the predictors of death from stroke can be traced to several sources. Information on survival after stroke, as well as data on those factors that determine a high or low likelihood of recovery, helps to identify those patients who may benefit more than others from specific medical treatment and rehabilitation services and from the counseling of family members. Increased financial constraints on the healthcare system underscore the importance of such information in developing cost-effective ways of providing both short-term treatment and long-term care for patients with stroke. Finally, interest in the natural history of stroke has been rekindled by the advent of potentially effective treatments for acute ischemic stroke, which are now undergoing evaluation in clinical trials. 1 Although the literature on survival after stroke is extensive, particularly with regard to the acute period, the majority of studies are based on selected series of patients referred to the hospital or for rehabilitation. 29 Although these studies are able to describe the characteristics and outcome of pathologically homogeneous stroke entities, such patients are often not representative of all individuals who suffer a stroke. Conversely, few population-based studies have been able to define accurately the natural history of well-defined pathological subtypes of stroke 1012 and thus provide the information needed to plan clinical trials of specific treatments for particular subtypes of stroke. While the apparent significance of prognostic factors identified by univariate analyses has been criticized, the practical utility of several multivariate computer models has also been questioned. 1314 Few models have been tested in an independent sample, 1416 and even then they appear to be only slightly better than univariate analyses at predicting survival. Since complex systems that rely on "black-box" calculations are often too difficult and too time-consuming for routine clinical use, it has been argued that clinicians should only use simple clinical variables to help predict outcome when making decisions about individual patients. ical damage and the complications of stroke-related disability. After this time, systemic factors (in particular, the extent of atherosclerosis) assume greater importance. 17 However, other physiological, functional, and social factors might also influence survival after stroke and other diseases. 18 " 20 It is only recently that these factors have been considered, 1021 even though they may have confounded other studies that have emphasized the adverse effect of increasing age on survival after stroke. 28 Drawing on a large population-based study of patients in whom the pathological subtype of stroke had been defined accurately, the present investigation examined the effects of sociodemographic variables, risk factors for cerebrovascular disease, various clinical features, and premorbid levels of disability and social activity on the frequency and causes of death in the year after stroke.
Subjects and Methods Overall Study Design
The data analyzed and reported here are from the Perth Community Stroke Study. The protocol of this study has been described in detail elsewhere 22 and was approved by the human rights and ethics committee at each participating institution. In brief, we registered all possible episodes of acute cerebrovascular disease that occurred between February 20, 1989 , and August 19, 1990 , inclusive, in a geographically defined segment of Perth, Western Australia. Based on the Australian Bureau of Statistics 1986 Census, the estimated population of the study area (on June 30, 1989) was 138 708 persons (69 008 males and 69 700 females). Comparison with census figures for the remainder of Perth suggests that the study population contained proportions that were slightly higher than average for elderly persons and those born overseas, particularly from southern European countries. Otherwise, the socioeconomic characteristics and patterns of admission to the hospital and length of time in the hospital for stroke were generally representative of those of the whole city (total population, 1.2 million).
Every effort was made to ensure complete ascertainment of cases whether patients were managed at home or admitted to hospitals either within Perth or elsewhere if temporarily resident outside the study area. Cases were detected from a variety of overlapping sources that included notifications from general practitioners within the study area; scrutiny of attendance at and admissions to all acute-care hospitals, rehabilitation centers, and nursing homes within and around the study area; and prospective surveillance of hospital morbidity data and of requests for computed tomographic (CT) scans and carotid duplex ultrasound scans at Royal Perth Hospital and Sir Charles Gairdner Hospital, two acute-care public teaching hospitals that lie within and adjacent to the study area, respectively. Additional surveillance activities included reviews of all reports by the Perth Coroner and the Department of Neuropathology at Royal Perth Hospital, the major referral center for neuropathology analysis in the state, for residents of the study area. By arrangement with the Registrar-General for Births, Deaths, and Marriages, the Perth office of the Australian Bureau of Statistics provided the University Department of Public Health with a computer disk containing all deaths registered in the state each month. Additional cases were sought by scanning each disk electronically for deaths that occurred during the study period and for key words such as "stroke," "cerebral," and "cerebrovascular accident" in the multiple causes of death entered by a doctor for a patient resident within the study area. Final attempts to ensure completeness of ascertainment were augmented by retrospective checking of computerized hospital discharge data. Western Australia is unique among the Australian states in having had, since 1972, a computerized data system that covers all inpatient separations (discharges, transfers, and deaths) from every hospital in the state. Each entry includes the date of admission and separation, multiple diagnostic codes, codes identifying both the hospital and the doctor involved in each case, and the name and address of the patient. From a total of 883 possible acute cerebrovascular events registered in the Perth Community Stroke Study, a final diagnosis of stroke was made in 536. The remainder included 123 transient ischemic attacks and 224 events that were considered to be noncerebrovascular in etiology. This report describes the outcome of the patients with events registered with a final diagnosis of stroke.
Definitions
Stroke was defined according to World Health Organization (WHO) criteria as "rapidly developing symptoms and/or signs of focal, and at times global, loss of cerebral function, with symptoms lasting more than 24 hours or leading to death with no apparent cause other than that of vascular origin." 23 The term "global" refers mainly to subarachnoid hemorrhage. Each event was classified as being the patient's first-ever-in-alifetime (first-ever) stroke or a recurrent event. For patients with multiple events, the index event was defined as that event which occurred nearest to the time when the patient was first registered. A case "managed in hospital" is one in which admission occurred within 28 days of the onset of stroke. Twenty-eight-day and 1-year case fatalities were defined as the proportion of all events resulting in death within 28 days and 365 days of onset, respectively.
In addition, we prospectively applied criteria that combined clinical data with the results of brain imaging or necropsy, so that strokes could be classified into several "pathologically distinct" subtypes. 24 "Appendix A" summarizes the criteria for these specific diagnoses, which include types of cerebral infarction, namely, large-artery occlusive, embolic, lacunar, and boundary zone infarcts; primary intracerebral hemorrhage; and subarachnoid hemorrhage. In cases in which there was neither brain imaging nor necropsy, the stroke was defined as being of undetermined type.
Baseline Assessment
All cases meeting the clinical criteria for inclusion were reviewed by a single investigator (C.S.A.), who conducted a standardized interview and physical examination. Those patients who were not personally assessed were classified as cases on the basis of the history and neurological examination obtained from medical records. After each patient (or closest relative) had given consent, information obtained at baseline included data on associated illnesses, risk factors for cardiovascular disease ("Appendix B"), and the patterns of disability and social activity in the immediate premorbid period. If the patient was unconscious or otherwise not assessable, information was obtained from the patient's spouse or another reliable proxy, hospital records, or the general practitioner or from the necropsy report when this was the only information available.
The physical signs recorded for each patient at the onset of stroke included an assessment of the level of consciousness, the severity of limb paresis, and the presence or absence of urinary incontinence, cardiac failure, and atrial fibrillation. Level of consciousness at the time of presentation to an attending medical officer was estimated from examination of the patient or by extrapolation of data from the medical records and was measured by means of the Glasgow Coma Scale. 25 This scale examines motor function, verbal responses, and eye opening and results in a score from 3 to 15. We defined a score of 3 to 9 as "comatose," 10 to 14 as "drowsy," and the top score of 15 as "normal." The presence or absence of paresis was evaluated in all patients. However, the severity of paresis was only measured in those patients assessed by the first author within 2 weeks of the onset of stroke using the Motricity Index. 26 This index results in a score from 0 (total paralysis) to 100 (normal); a score of 0 to 50 was defined as "severe paresis," 51 to 94 as "moderate paresis," and a top score of 95 to 100 as "normal or minimal paresis." Those patients not assessed personally soon after onset, either because they died rapidly or were entered into the study late, were assumed to be plegic if data indicated that they were comatose at onset. Information on urinary incontinence was obtained from medical records or by asking nursing staff or relatives. Patients were assessed as incontinent if they had accidents, needed help, or needed an indwelling catheter during admission to the hospital.
The diagnosis of cardiac failure was made in the presence of cardiomegaly, gallop rhythm, raised jugular venous pressure, and pulmonary edema that was confirmed on chest radiography. Atrial fibrillation must have been confirmed on an electrocardiogram within 1 month after the onset of stroke. Hypertension after onset was defined according to the levels of blood pressure outlined in "Appendix B."
Premorbid level of disability was assessed with the modified scaling of the Barthel Index of activities of daily living (ADL). 27 - 28 The Barthel Index is a quick, reliable, and wellvalidated measure of mobility and ADL that gives a score between 0 and 20 in 1-point increments. The top score of 20 implies "independence" but not necessarily normal living. Patients were arbitrarily divided into three grades according to their usual level of function during the month before the stroke. Scores of 0 to 9 and 10 to 19 were defined as "severe" and "moderate" dependency, respectively. Information on each item of ADL was first sought by self-report, but allowance was made for those patients who were confused or otherwise unassessable by asking a nurse or relative. Premorbid social function was assessed in the same way by means of the Frenchay Activities Index, 29 which is based on the frequency with which a patient performs 15 separate activities (for example, shopping, reading books, cooking) and gives a total score between 15 (no activities) and 60 (full activities). Social function was graded according to scores of 15 to 29 as "inactive," 30 to 44 as "active," and 45 to 60 as "very active."
Follow-up Procedures
The same investigator who had made the baseline assessments prospectively followed up patients until 12 months after their index event or the time of death if it occurred before that date. All surviving patients in whom the final diagnosis was a stroke and who were not known to have died were contacted again at 4 and 12 months. Patients who agreed to be reinterviewed were generally seen in their own home or usual place of residence. All deaths were confirmed from official mortality data supplied by the Perth office of the Australian Bureau of Statistics. The causes of death are reported for 1 year after the patients' index stroke registered in the study. After review of all available clinical information, investigations, and the findings at necropsy (if performed) and of the patient's death certificate, one of us (C.S.A.) classified the cause of each death using the diagnostic criteria outlined in "Appendix C."
Statistical Analysis
The principal aim of the statistical analysis was to develop a model for predicting survival during 1 year after acute stroke. The x 2 t e s t w a s used to evaluate the crude associations between death and categorical baseline variables. Variables associated with death in the univariate analyses (P<2) and present in at least 10% of events or judged to be clinically relevant in their own right, possible confounders, and interaction effects within the data were assessed in a multivariate model. The Kaplan-Meier method was used to establish survival curves for the different subtypes of stroke, and these were compared with the log-rank test. A split-sample technique 30 was used for internal validation of the model; two thirds of the cohort were randomly selected to form a test sample. Independent predictors of death at 1 year were identified from these data by means of the Cox proportionalhazards technique and forward stepwise regression (EGRET software 31 ). The model was then applied to data from the remaining third of the cohort (validation sample) to examine its stability. The final model was chosen based on predictive ability and simplicity. Data are reported with 95% confidence intervals (CI), and probability values are two-tailed.
Results

Characteristics of the Study Population
The study cohort consisted of 492 patients with acute stroke (52% men) aged 13 to 96 years (mean±SD age, 73 ±13 years; median, 76 years) who were followed up for 1 year. Three hundred fifty-three patients (72%; 95% CI, 67% to 77%) had experienced their first-ever stroke during the 18-month study period. The majority of patients (83%) were assessed personally by C.S.A., with a median delay of 5 days after the onset of symptoms. Nineteen percent (95% CI, 16% to 22%) of patients were managed entirely outside the hospital during the acute phase. CT scans were performed after 375 events (76%), and magnetic resonance imaging and necropsy were used to document the underlying stroke pathology in 19 (4%) and 30 (6%) index events, respectively. Two-dimensional echocardiography and cervical Doppler studies were each performed on 7% of patients. Another 5% of patients underwent cerebral angiography, and the final diagnoses in these were subarachnoid hemorrhage (14) , primary intracerebral hemorrhage (4), and cerebral infarction (7) . On the basis of the clinical history and the results of these investigations, 86% of events had a defined "pathological" diagnosis for the stroke. Cerebral infarction accounted for 71% of all strokes (95% CI, 67% to 75%): large-artery (occlusive) stroke in 50%, embolic in 11%, lacunar in 6%, and boundary zone infarction in 4%. The remainder included primary intracerebral hemorrhage in 11% (95% CI, 8% to 14%) and subarachnoid hemorrhage in 4% (95% CI, 2% to 6%). In 14% the pathological basis of the stroke was undetermined. Patients in this category were more likely to be elderly (>85 years), female, dependent, inactive, and resident of a nursing home before the onset of stroke.
Deaths
No patient was lost to follow-up. The overall casefatality rate at 28 days was 24% (95% CI, 20% to 28%) and at 1 year was 38% (95% CI, 34% to 42%). The in-hospital case-fatality rate was 27% (95% CI, 23% to 31%). Table 1 shows the case-fatality rates at 28 days and 1 year for the different subtypes of stroke. Fig 1 shows the survival curves for each subtype of stroke. The prognoses for lacunar infarction and boundary zone infarction were each significantly different from those for the other subtypes of stroke (log-rank statistic, P<.000l). Table 2 shows the underlying causes of death in the 188 patients who died during the year of follow-up after their index event. Necropsy was performed in 64 (34%) of patients. Fourteen patients died after recurrent strokes, and death was the direct result of the stroke in 12 of these cases. Overall, 15 (8%) and 41 (22%) deaths were due to coronary heart disease and pneumonia, respectively. Eleven deaths (6%) were secondary to cancer: bowel (2), lung (2), pharynx (1), brain (1), prostate (1), and unknown primary (1). There were only two confirmed cases of pulmonary embolism. (1), acute gastrointestinal hemorrhage secondary to bowel cancer (1), and lung cancer (1). The single death after a boundary zone infarct was the result of pneumonia in a patient with premorbid dementia.
Predictors of Survival
Among the 492 patients in this study, 235 (48%) were either dead or had impaired communication due to aphasia or altered consciousness at the time of baseline assessment. In these cases, data concerning the onset of the stroke and other medical and social factors were obtained from a close relative or friend and from medical records. Data on one patient were obtained by monitoring his hospital separation record, but he refused to be interviewed. Medical records and/or death certificates were used as the sole source of information on the study variables in only 20 (4%) patients.
Data on a history of claudication could not be obtained from 11% of patients, but information on other cardiovascular risk factors was missing in less than 2% of patients. Missing data from the physical examination at baseline included the severity of paresis (in 18%), hypertension after onset (18%), cardiac failure (17%), atrial fibrillation (15%), level of consciousness (6%), and incontinence (5%). The distribution of age, sex, and cardiovascular risk factors for these patients was similar to that in those patients with complete data. However, patients with missing data on physical signs were significantly more likely to have died within the first 4 days after onset, to have been inactive or dependent, and to have been managed outside of the hospital compared with other patients (all P<.05).
Of the 492 events, 321 were randomly assigned to the test sample and the remainder to the validation sample. Table 3 shows that the characteristics of the two samples were similar. The factors found on univariate analysis to be associated with 1-year mortality were increasing age; subtype of stroke; coma, severe paresis, incontinence, cardiac failure, hypertension, and atrial fibrillation at onset; "unpartnered" marital status, living alone, and living in an institution at onset; previous stroke; history of claudication; premorbid disability; and premorbid social inactivity.
In the stepwise Cox proportional-hazards analysis, the most parsimonious multivariate model associated with 1-year mortality in the test sample included the following factors: coma (relative risk [RR], 3.0; 95% CI, 1.1 to 8.4), cardiac failure (RR, 6.5; 95% CI, 2.8 to 15.1), urinary incontinence (RR, 3.9; 95% CI, 1.4 to 10.6), severe paresis (RR, 4.9; 95% CI, 1.6 to 15.5), and atrial fibrillation (RR, 2.0; 95% CI, 1.1 to 3.5) at onset (Table  4) . Whether a given stroke was a first-ever or recurrent event did not carry independent prognostic significance. We created a second model restricted to those patients who survived to 4 days after onset because conscious level was so powerful a predictor in the first model. These same variables were in the second model, with slight alterations in their hazard ratios. In view of the high case fatality associated with primary intracerebral hemorrhage and subarachnoid hemorrhage and the relatively large number of cases of undetermined stroke, a third model was constructed confined to cases of cerebral infarction (n=224) to form the most parsimonious model. These six variables remained independent predictors of death during 1 year when the analysis was further restricted to the subgroup of patients with cerebral infarction who survived to day 4 after onset. Table 5 demonstrates the stability of these models. Coma, cardiac failure, incontinence, severe paresis, and atrial fibrillation had suitable sensitivity and specificity as predictors of death among all strokes when any one was used as a dichotomized variable. Conversely, patients who presented as alert and continent and had mild to moderate paresis and no evidence of cardiac failure or atrial fibrillation had a very low likelihood of death during the first year after onset. Among patients with cerebral infarction, the specificity and positive predictive values of the variables were reduced because the overall case-fatality rate is lower in this subgroup. Conversely, the negative predictive value for the variables remained high.
Validation Sample
Discussion
This analysis of the outcome of acute stroke differs from most others for several reasons. First, we included all cases of stroke occurring in a defined population. Selection bias is the most obvious explanation for differences in case-fatality ratios for stroke between hospital and population-based series, the former emphasizing more severe cases but also excluding many patients with hemorrhagic stroke who die rapidly before reaching the hospital.
11
- 22 The variable case mix of other studies often limits the degree to which the information obtained can be applied to the population from which it was derived. Second, whereas C T scanning diagnostic investigations were many early population-based classify "objectively" almost i several distinct pathological : not routinely ;
, and other available in studies, 21 we were able to ill of our cases into one of subtypes of stroke. Some previous studies used a clinical scoring system that appears more accurate than an unstructured clinical ADL indicates activities of daily living. *Data for missing or unknown values not included. tMedian (Q3-Q1), where Q 3 -Q 1 is a measure of the spread of the distribution representing the difference between the values of the 75th (quartile 3) and the 25th (quartile 1) centiles.
tDefined as residence with supervised care in a hostel or nursing home or hospital.
§Physical disability estimated by the Barthel Index of ADL. ||Social activity estimated by the Frenchay Activities Index.
Explanations of definitions and categories are provided in "Subjects and Methods." # Level of consciousness was assessed by the Glasgow Coma Scale.
"Severity of paresis was assessed by the Motricity Index on 355 patients (72%) seen by the first author within 14 days of a stroke. Another 51 patients (10%) who died rapidly or were entered into the study late were assumed to be plegic because they were comatose at onset. assessment in defining the type of stroke, 1012 but many small hemorrhagic strokes may have been misdiagnosed as cerebral infarction, raising questions about the apparent prognosis of the hemorrhagic stroke in these populations. Selection bias, interobserver variation, and measurement error may influence the factors that ultimately enter a multivariate model and thus the predictive index. These problems were minimized in the present study because a single observer applied well-standardized and validated definitions and instruments to most patients early after the onset of stroke, and follow-up was both prospective and complete. However, patients were not assessed at uniform time intervals during the hyperacute phase of stroke, when the impact of any therapy for ischemic stroke may be greatest. Thus, the prognostic variables we identified may not be entirely suitable for making decisions regarding conventional and experimental therapies for the management of stroke in the hours immediately after its onset.
In common with most other population-based studies, 11 25% of the patients in Perth died within the first month, almost 40% died within the first year of onset, and roughly 25% of patients managed in the hospital died during the initial admission. Although it has been known for a long time that primary intracerebral hemorrhage and subarachnoid hemorrhage are most likely to have lethal consequences, objectively proven lacunar infarction and boundary zone infarction had the most favorable prognosis in the Perth Community Stroke Study, with no deaths occurring within the first 28 days and 1-year case-fatality ratios of 16% and 6%, respectively. These findings are in agreement with others. 12 Data on the prognoses for different pathological subtypes of stroke depend to some extent on the criteria used and the process by which information related to diagnosis is obtained for each case of stroke. Although neuropathology is the "gold standard" for diagnosis in cerebrovascular disease, not all patients with stroke die from the condition. Therefore, epidemiological studies of stroke require a reasonable balance of subjective and objective criteria that preserves diagnostic sensitivity without sacrificing specificity. In this regard, the advent of CT has been a major advance because it is now relatively easy to distinguish hemorrhage from infarction accurately among those patients who undergo this investigation. However, characterization of ischemic stroke and identification of specific etiologies for stroke have proven more difficult, and problems arise because access of patients to CT and other modern neuroimaging is often delayed or not available in many countries. Even when accurate diagnostic information is collected in a standardized and prospective manner, a significant minority of cases will include cerebral infarcts of uncer- Table 4 .
by guest on July 30, 2017 http://stroke.ahajournals.org/ Downloaded from tain etiology. 32 For a population-based study, we consider obtaining a proportional frequency of 14% for the undetermined subtype of stroke a very good result, although we recognize that the contribution of embolic stroke was probably underestimated because relatively few patients underwent carotid angiography or echocardiography. Among the other categories of cerebral infarction, the frequencies of boundary zone infarction and lacunar infarction are likely to be very accurate because the criteria for these diagnoses were highly specific.
Our analytic approach was to identify the variables that best predict survival to assist clinicians in the initial management of patients with stroke in the general population. Despite the variable prognoses for survival among the different subtypes of stroke, it appears that in the first few days after onset, the risk of death is best gauged from three clinical variables-coma, incontinence, and paresis -that reflect the severity of the neurological deficit rather than the pathology, and two other cardiac variables -heart failure and atrial fibrillation. In this study patients who were comatose, incontinent, or had severe paresis at presentation had approximately two to seven times the risk of dying within the first year of a stroke compared with those who were alert, continent, or had mild to moderate paresis, respectively. Loss of consciousness and incontinence are by definition inconsistent with a diagnosis of lacunar infarction, and, in view of the pathophysiological mechanisms operating, are unlikely to be features of boundary zone infarction. Thus, the effects of these two factors are consistent with clinical observations and with the good prognoses we observed for these subtypes of stroke. The finding of a prevalence of atrial fibrillation of 14% and the association of this dysrhythmia with an increased risk of early and late mortality were similar to reports in the Oxfordshire Community Stroke Project. 33 The mechanism underlying this excess risk of death is not clear from our data, as it appears independent of the severity of the stroke and cardiac failure.
Although studies have consistently emphasized the adverse effect of increasing age on survival after stroke, Howard et al 5 suggested that this relates to other variables that are more common in the elderly. In a multicenter hospital-based study, they found that after controlling for other variables, age only provided prognostic information for patients who had had a cerebral infarct, suggesting that age may be related to complicating factors that cause death in older patients, for example, pneumonia. Although the numbers were small, Bamford et al 10 also found a positive association between increasing age and an increasing proportion of deaths due to immobility rather than direct neurological damage.
Premorbid disability may be a confounding variable in other studies that have examined the relevance of age to the outcome from stroke. In the Oxfordshire study, for example, those patients who had been dependent before stroke had a higher 30-day case-fatality rate (33%) than those who had been independent (17%). 10 When the analysis was restricted to those patients who had sustained a cerebral infarct, the age-adjusted risk of death was doubled among those patients who had been dependent before their stroke. The trend of increasing case-fatality rate with increasing age was only present in those who were independent before stroke. In another study Bonita et al 21 used residence as a surrogate measure of disability and found that those patients who lived in institutions at the time of a stroke had a very poor prognosis independent of a number of other variables.
This study confirms that the effect of age on survival after stroke is complex. While loss of consciousness and incontinence continued to have an effect on mortality during 1 year after cerebral infarction, two other factors-the presence of a partner and peripheral vascular disease-were also important. The willingness and ability of caregivers to respond successfully to their role are known to influence patients' emotional reactions to stroke, their success in rehabilitation, and whether they can remain outside institutional care. 34 This social support may also improve the chances of survival by offsetting the complications of immobility. Whereas other studies have identified hypertension, coronary heart disease, and diabetes mellitus as important factors that influence survival after stroke, 17 our data suggest that peripheral vascular disease (as indicated by a history of intermittent claudication) is a better marker of the health of the vascular tree. Although the elderly appear to be at greater risk for the complications of stroke, we could not confirm that premorbid disability and social isolation, which are more common among the elderly, have independent significance with regard to survival.
Many algorithms designed to predict death during the acute phase of stroke have included neurological signs such as pupillary reaction, gaze paresis, and extensor plantar responses; various measures of disability; and some biochemical markers. Although a number of predictive equations that use several variables generate values that correlate with outcome, no model yet examined has been shown to be sufficiently accurate, that is, to account for a sufficient proportion of the variation in outcome, to be used as a basis for clinical decisions about individual patients with stroke. In light of these difficulties, the importance of simple measures as opposed to complex models has recently been emphasized. 13 ' 14 The implication from this study is that measures which reflect the severity of neurological damage, such as loss of consciousness, paresis, and incontinence, which are easily assessed at the bedside, may help to direct management. Furthermore, the influence of comorbidity, particularly cardiac failure, atrial fibrillation, and peripheral vascular disease, in determining survival after stroke is clear. Patients who have none of these six features are likely to survive and may be a subgroup in which treatment to prevent and minimize disability will yield the greatest dividends. On the other hand, patients who have one or more of these features have a measurably greater risk of death and would be the best groups in which to test new treatments for hyperacute stroke. Finally, since age is not an independent risk factor for death after stroke, this factor alone should not be used to deny the elderly treatment and therapy. within 28 days of the onset of symptoms shows an area of
